INTRODUCTION
It has been suggested on the basis of morphological studies that the amount of myelin in peripheral nerves can be affected by a variety of disease states (2, 3) and is decreased, in man, with aging (4) . These estimates of myelin content have been based on measurement of the cross-sectional area with staining properties of myelin in whole nerves, or on measurement of internodal disstances in isolated nerve fibers. They, at best, provide
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Received for publication 29 semi-quantitative information, are tedious to carry out, and are subject to considerable error related to fixation and the size and configuration of the nerve under study. Methodological advances are now available that permit quantitative isolation of myelin from peripheral nerves. We have utilized such methodology to measure directly the amount of myelin in human peripheral nerve-the intra-abdominal portion of femoral nerves obtained at autopsy from persons in two age groups (35-58 and 60-77 yr). By utilizing this methodology we found the amount of myelin, measured after isolation was much lower in the older group. The composition of myelin, however, was similar in the two age groups and resembled that reported for other mammals.
METHODS
Subjects. Nerves were obtained from 13 people whose ages and diagnoses are listed in Table I . All were autopsied by the Medical Examiner of New York City within 36 h of death. In all cases, death was sudden and in the absence of debilitation. Persons known to have been narcotics abusers were not included and will be the subject of a separate report. Since the three persons with fatty liver and suspected of having used alcohol to excess did not differ from the rest of their age group, they were included.
Collection and handling of nerves. The portion of the femoral nerve from its origin at the lumbar roots to its exit from the abdomen at the inguinal ligament was chosen for study because it was readily available without extending the usual autopsy, and because it provided adequate material for analysis. Nerves from either the right or left side were used for this study. They were stored in preweighed screw cap containers at -50C until being processed; the duration of storage was equivalent for specimens from both age groups.
Isolation of myelin. Nerves were thawed and cut into fragments about 1 cm in length and incubated for 24 hr in a glycine-triethylamine hydrochloride buffer as described by Adams In order to determine the loss of myelin in the 1)relparative steps, the nonmyelin material-both the heavy pellets and the fat-like cake that floated to the top of the 0.25 M sucrose phase-were pooled from each of the steps in the discontinuous gradient flotations and were then subjected to the entire isolation procedure. In no instance, using material from both age groups, could any material be recognized from these fractions that had the flotation characteristics of myelin. Purity of the finally isolated material was evaluated by several criteria. A single compact band of myelin was obtained by flotation in the final continuous gradient of cesium chloride. By electron microscopic examination, the absence of nerve trunks as well as other nonmembranous material was verified. The preparation was completely soluble in chloroform: methanol (2: 1). Myelin obtained by similar methods from the sciatic nerves of living rabbits was analysed for NADPH cytochrome C reductase activity and the specific activity of that enzyme in the myelin preparation was less than 10% of that in microsomes. Microsomal membranes, the most likely contaminant in the flotation steps was shown to separate clearly from the myelin fraction in the cesium chloride gradient.
Chemical deter-minationts. Total proteins, cholesterol, glycolipids, and phospholipids and the individual phospholipid components were measured as reported previously (7).
RESULTS
Quantitative. The amount of myelin is reported as the sum of the protein, cholesterol, phospholipid, and glycolipid. In Fig. 1 , the amount of myelin in the nerve fraction is depicted for the whole nerve segment, per gram of wet weight of nerve, and per centimeter of nerve length as related to age for the whole group. In the 35-58 y age group, the myelin content averaged 50.1±-7.1 mg' in the nerve segment; 10.8±-1.9 mg/g of nerve; and 2.6±0t.4 mg/cm of nerve while in the older (60-77 y) group the averages were 9.9±-2.8, 3.4±-0.6, and 0.8±-0.2, respectively. As indicated in Fig. 1 (12) during their studies on interstitial hypertrophic neuropathy analysed myelin isolated from lumosacral plexus from three normal humans. Compositional data in the present study agree with that reported by them except that we find considerably more sphingomyelin. Since, as these investigators point out, they recover only a small fraction of the peripheral nerve myelin, their findings might represent that of a fraction with different composition from the entire myelin. Also, since continuous gradient flotation was not used, contamination by another membrane with lower sphingomyelin content cannot be excluded.
The relationship between age-related alterations in peripheral nerve function and decreased myelin content remains uncertain. Our findings, as do those of Lascelles and Thomas (4) , suggest that decrease in myelin content is not a continuous function of age, but occurs fairly abruptly in the seventh decade. It is of interest that the velocity of nerve conduction decreases with age and is a function of nerves that relates inversely to diameter of nerve fibers (13), i.e., the degree of myelinization. The time-course for decrease in conduction velocity has not been defined with certainty, but the findings of Mulder, Lambert, Bastron, and Sprague (14), Mayer (15) , and Lascelles and Thomas (4) suggest that, particularly with proximal nerves, as used in the present study, the major decrease in velocity occurs beyond the age of 50. This raises the possibility that the decrease that we have found in myelin content of peripheral nerves in the older age group is the structural counterpart to age-related functional alterations.
